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HYTfflOPgLLIC IHTERPOL£MERS 
O F ACHYLIC ACID AHD AS 
OLEFIN OR A ST XKEM E 



BACKCTODMD OF THE r NVKM T i OB 
5 A variety of hydrophilic polymers which are 

useful in the manufacture of water absorbent films 
fibers have been reported in the prior art. U.S. 
Patent 3,915,921 discloses copolymers of unsaturated 
car boxy lie acid monomers with alkyl aery late esters 
10 wherein the alkyl group contains 10 to 30 carbon 
a toms . However, because of t~. . high Tg of these 
polymeric materials, it is difficult to extrude them 
in fiber or film form. Furthermore, films pressed from 
the powders require high temperatures, the films are 
15 brittle and fragile, and have a reduced initial rate of 
water absorption. 

U.S. Patent 4,062,817 discloses polymers of 
unsaturated copolymer izable car boxy lie acids, at least 
one alkyl aery late or methacrylate wherein the alkvl 
20 group has 10 to 30 carbon atoms and another alkyl 

aery late or methacrylate wherein the alkyl group has 1 
to 8 carbons. This composition alleviated many of the 
deficiencies of the earlier compositions. Further 
improvements in the hydrophilic properties were obtained 
25 by compositions disclosed in U.S. Patent 4,066,583. 
This patent discloses a composition comprising (1) a 
copolymer of the type disclosed in the "817 patent, 
except that after copolymerization 30 to 90 percent of 
the car boxy lie groups were neutralized with an alkali 
30 metal or ammonia and (2) an aliphatic glycol, a plasti- 
cizer which is important in facilitating extrusion of 
the polymer. 

Most recently, U.S. Patent 4.167,464 discloses 



highly water a bsorbent polymers obtained by photopoly- 
merizing an alkaline metal salt of acrylic acid, a 
long chain alkyl aery late or methacrylate and a short 
chair alkyl aery late or methacrylate in the presence of 
5 a photoi ni tiator . 

Such prior art water absorbent films and 
fibers have applications in disposable, non-woven uses # 
such as in disposable diapers, medical-surgical supplies 
and personal care products. Often it would be useful 
10 to incorporate such highly absorbent polymers into 

woven # wa sh able diapers or garments. However, commer- 
cial washing methods subject the washable itois to 
high te mperatures (up to 77 C C during and 120*C 

during drying) and both basic (pH 10) and acidic 
15 (pB 5.5) conditions. Under such conditions the prior 
art polymers would undergo hydrolysis which would result 
in the loss of absorbency properties. 

SI MHARY OF THE IMVK51T1 0S 
A highly water absorbent interpolyser which 
20 is resistant to hydrolysis obtained fraaa a monomer 
mixture of 65 to 90 weight percent of acrylic acid, 
70 to 100% of the carboxylic groups of said acid having 
been neutralized prior to polymerization with an 
alkal ine metal hydroxide or ammonia 10 to 35 
25 weight percent of an a -olefin, having 6 to 18 carbon 
a tons styrene or a substituted styrene. The monomer 
mixture can be either spread to the desired thickness 
or spun into a fiber and then polymerized upon exposure 
to a OV light or radiation sources. If photopolymerized, 
30 a photoini tiator must be employed. Alternatively, the 
monomer mixture, where the acrylic acic had not been 
previously neutralized, can be polymerized in the 
presence of a free radical peroxygen catalyst. 
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TTFTATTiKD DISCUOSUBE 
invention is directed to an interpolymer 
which has oatstanding absorption and retention 
properties of water and ionic solutions such as urine 
5 or blood. The interpolymer is prepared from a monomer 
mixture comprising 

a) 70 to 93 weight percent of acrylic acid, 
70 to 100 percent, and most preferably 80 to 100 percent, 
of the car boxy lie groups having been neutralized with an 

10 fllftffli metal hydroxide or ammonia base prior to poly- 
merization, and 

b) 7 to 30 weight percent of a comonoooer 
selected from the group consisting of an a -olefin of 

6 to 18 carbon atoms, styrene or a substituted styrene. 

15 Substituted styrenes are selected from vinyl 

toluene, p-halostyrene such as p— hroraostyrene, p— iodo- 
styrene, p-f luorostyrene and especially p-chlorostyrene, 
p-lower alkyl styrene such as p-me thy Is tyr ene , p-ethyl- 
styrene, p-n-propylstyrene, p-isopropylstyrene and 

20 especially p-t-butylstyrene. Illustrative examples 
of a -olefins are hexene, heptene, octene, decene, 
dodecene, tetradecene, hexadecene, octadecene and the 
like. A mixture of a -olefins nay also be employed. 
The useful mixture may contain an appreciable amount of 

25 isomers which have internal unsa titrations* Although 
such mixtures are not preferred, they yield novel 
interpolyner s having very useful properties. 

The monomer mixture may be polymerized by- 
subjecting it to radiation such as gamma rays or 

30 electron beam or it nay be photopolymerixed in which 
case 0.01 to 5 weight percent of a photoinitiator is 
also employed. 

It should be noted that especially the a -olefin 



comonomers do oat generally copolymerize fully with 
the acrylic acid mono m er - Therefore, usually the 
resulting copolymer has a somewhat lower a-olefin 
coatent than that contained in the ~v*rwr mixture. 
5 The exact percenta ge of the e-olef in which actually 
copol ymer! aes will depend on the specific a-olefin 
employed, the polymerization method used, the catalyst 
or the photoiaitiator employed and/or the amount and 
source of radiation or UV light to which the aonomers 
10 are subjected, as well as the polymerisation conditions. 
It may be generally stated that from 40 to 60 percent 
of the a-olefin comonawi! r is copolymer i zed. Therefore, 
preferred imterpolymers comprise from 80 to 95 weight 
percent of acrylic acid monomer units and 5 to 20 
15 weight percent of an a-olef in or styrene camonamer 
units. Host earboacylic groups in the acrylic acid 
mnmnmer units are neutralised, hut since the degree of 
neutralisation may be less than 100 percent, there may 
be some free carhoacylic groups present in the acrylic 
20 monomer units. 

la addition to the above diflrasftert aonomers 
from which the copolymers of this invention are pre- 
pared, minor amounts, that is less than 5 weight percent, 
of additional coaonomers may also be used. Mh^her 
25 these additional monomers are employed will depend on 
the end use and the physical properties required, that 
is, the speed and degree of absorption and the tear 
strength needed for the film or fabric. Such additional 
comonomers are various methacrylates, aery la tea or 
30 nitriles. 

Useful alkyl meth a cr ylates are those where 
the alkyl group has 1 to 30 carbon atoms and preferably 
1 to 4 c a r bon atoms. Representative »*»«pT gg 0 f such 
methacrylates are methyl methacrylate, ethyl nethacry- 
35 late, n-butyl methacrylate, n-bexyl methacrylate. 
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n-octyl me t h ar ry late, n-decyl aethacrylate, i-decyl 
methacr ylate. lauryl aethacrylate, steaxyl methacrylate, 
eicosyl methacrylate, octaeicosyl aethacrylate and the 
like- Examples of cycloalkyl aethacrylates are cycle— 
5 hexyl xethacrylate. which is preferred, 1-methylcyclo- 
hexyl methacrylate, 1 , 3-dimethylcyclohexyl aethacrylate, 
1,3, 5- trimethylcyclohexyl aethacrylate, 1-ethylcyclo- 
hexyl aethacrylate, 1-batylcyclohexyl aethacrylate, 
1,3,5-trietfaylcyclohexyl aethacrylate, 1,3, 5-tributyl- 
10 cyclohexyl aethacrylate and the like. Illustrative 
examples of useful acrylates are phenyl aery late; 
phenoxyalkyl acrylates such as phenoxyethyl aery late, 
which is preferred, pbenoxybutyl aery late, pbenoxy- 
propyl aery late, phenoxyhexyl aery late. Examples of 
15 dialkylaminoalkyl acrylates and Bethacrylates are 
diaetaylaminoethyl aery late, which is preferred, 
dimethy l ami nobotyl aery late, diaethylamisohexyl aery late, 
diethylaminoethyl aery late, diethylaainobotyl aery late, 
dipropy 3 aim" nnhe x y l aery late, dipropylaminopropyl 
20 aery late, dihutylaminoethyl aery late, dibutylaminobutyl 
aery late, dibutylaainohexyl aery late, di-n-hexylaminoethyl 
aery late, di-n-octylaminoethyl aery late, di-n-octyl- 
aminohntyl aery late, diaethylaainoethyl aethacrylate, 
dimethy l ami nobntyl aethacrylate, diaethylaainohexyl 
25 aethacrylate, diethylaminoethyl aethacrylate, diethyl- 
amincbutyl aethacrylate, di-ij-octylaainohexyl aeth- 
acrylate and the like. 

Other useful crroonomers are o, 6-olefinically 
unsaturated nitriles, preferably the aonoolefinicaUy 
30 unsaturated nitriles, having froa 3 to 10 carbon atoms 
such as acrylonitrile, methacrylonitrile, ethacryloni- 
trile, and the like. Most preferred nitriles are 
acrylonitriles and methacrylonitriles. 

The above discussed monomers can be copoly- 
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merized by subjecting the monomer mixture to UV light* 
If * f ila is desired the monomer can be spread on a 
surface to the desired thickness, e.g. 1 mil to 25 mil, 
and then subjected to UV light for a short time, 
5 e.g. one second to several minutes. The actual length 
of irradiation will depend on a number of factors, 
such as the thickness of the monomer film, the distance 
from and the intensity of the source of irradiation, 
the specific monomers employed and the ratio of such 
10 nonoraers to eac h other, the presence or absence of 

additional coooncmers and the nature and the amount of 
the pbotoinitiator employed- The type of photoinitiator 
employed will depend at least in part on the type of 
UV irradiation employed (particularly its wave length) 
15 since various pbotoinitiators may be decomposed by UV 
light of different wavelengths. If it is desired that 
the material be in the form of fibers, the monomer 
mixture can be thickened and then spun into fibers 
which, upon exposure to UV light, are polymerized. 
2D In order to effect quick and efficient poly- 

merization under UV light, 0.01 to 5 weight percent of 
a photoinitiator, preferably 0.1 to 5 percent and more 
preferably 0.3 to 1.0 weight percent, must be incorpor- 
ated into the mono m er mixture. Any compound which 
25 dissociates into free radicals when exposed to UV 

rad ia ti o n can be employed. There are many known photo- 
initiators or photosensitizers such as acetophenone, 
propiop heno n e , benzophenone , xantbone, fluorenone, 
benzaldebyde, fxuorene, anthragninone, triphenylamine, 
30 carba z ole, 3- or 4 -me thy lace tophenone , 3- or 4-pentyl- 
acetophenone, 3- or 4-methoxyacetophenone, 3- or 4- 
bromoace tophenone , 3- or 4-allylacetophenone, p-di- 
acetylbenzene, 3- or 4-methoxybenzophenone, 3- or 4- 
me thylben zopheno ne , 3- or 4-chlorobenzophenone, 4,4- 
35 d imethoxy benzophenone , 4-chloro-4 •-benzylbenzophenone. 
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3-chloroxanthone, 3,<^-dichlaraxanthone, 3— chloro-8- 
nooyl-xan thane , 3-aethaxyxantbone, 3-iodo-7-fflethoxy- 
xanthone, 2 , 2-diae thaxyacetophenone , 2 , 2-dimetboxy-2- 
phenylacetophenone, 2 , 2-diethoxyacetophenone , 2,2- 
5 <1 i hntaxyace tophennne m 2 , 2- d i hexory a cetophenone , 2,2- 
di (2-ethy l hfgnry ) acetophenone, 2 , 2-diphenoxyacetophe- 
none . benzoin, aettayl benzoin ether, ethyl bezoin ether, 
isopropyl benzoin ether, batyl benzoin ether, isobatyl 
benzoin ether, hpnmi n acetate, benzoin phenyl carbamate, 

10 - a , a-die thaxyacetophenone , a , a-diethaxy-a-phenyl-aceto- 
phenone , a , a-fli bp thrnry--a-phenylagtf»tnp>y»TM>pe , 4 , 4 - - 
dicarboethoacybenzoin ethyl ether, a-chloroacetopbenone, 
c^bro aoace to phenone , benzoin phenyl ether, a-sethylben- 
zoin ethyl ether, benzoin acrylate, a-aethylolbenzoin 

15 aethyl ether, a,a,a-trichloroacetopfaenone, o-bronoaceto- 
phenone, 4- (benzoy lpheny 1 met hoxycarbonyliiaipo ) -2- 
{acx^lyloxyet^KXKycarbonylimino) -1-rethylbenzene, ™~»~» 
hydroperoxide, benzoyl peroxide, dicumyl peroxide, tert- 
butyl perb enz oate, a,a-azobisisobutyronitrile, phenyl 

20 disulfide, ciaororaethy lbenzanthrone , chloronetlrflanthra- 
quinine, chlorcmethylnaphthalene, hrcmxaethylbenzan- 
th rone , broacrethylanthraquinone, broaGnethylnaphtbalene, 
and the like, and mixtures thereof. 

In addition to the photo initiator it nay be 

25 advantageous to essploy also from 0.3 to 5.0 percent of 
an activator. Illustrative examples of such activators 
are sercaptoacetic acid, mercaptoethanol , or organic 
aaines such as methyl a mine , decylaaine, diisopropylanine , 
tributylandne, tri-2-chloroethylaaine, ethanola&ine, 

30 triethanol ami ne , aethyldiethanolamine, 2-aainoethyl- 
ethanolamine, allylasine, cyclohexylaaine, cyclopenta- 
dienylamine, dipheny l amine , ditclylamine, trixylylaaine, 
tribenzy lamine , N-cyclohexy lethy leneimine , piper idine. 
2-»ethylpiperidine, N-ethylpipefidine, 1,2,3,4-tetrahydro- 

35 pyridine, 2- or 3- or 4-picoline. morpholine, N~aetfayl- 
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mogpftnl iw, piperaxine. B mcthylpiperaxxne, 2,2- 
dim&tfayl-l , 3-bis- 1 3- (n-aorpfaoUnyl ) propiony lory ] -propane , 
1,5-feis 13- (M morpholixryl) propionyloxy ] di-ethyl ether, 
S.»^dijaethy1ani line and the like* 
5 The aoncaer mixtures are prepared as aqueous 

disper sions which eliminates the need for organic 
solvents. This avoids the pollution probleas caused 
by the removal of organic solvents or the cost associ- 
ated with the renovai of the pollutants. In order to 
10 ofttain a stable homogeneous dispersion of the monomers, 
it is preferred that the aqueous dispersions contain 
0.01 to St. and preferably 0.1 to 1%, of a surface 
active agent such as an anionic, anphoteric, or non- 
ionic dispersing agent or a Mixture of dispersants. 
15 Useful anionic dispersing agents include «iv*ii metal 
or am m onium salts of the sulfates of alcohols having 
from 8 to 18 c a r bon atoms such as sodium lauryl sulfate; 
ethsnolanine lauryl sulfate, ethylamine lauryl sulfate; 
a ltaiHi »etal and amnn i n m salts of sulfonated petroleum 
20 paraffin oils; sodium salts of aromatic sulfonic 
acids such as dodecane-l-sulf onic acid and octadecane- 
1-sulfonic acid; aralkyl sulfonates such as sodium 
isoprcpyl benrcme sulfonate, sodium dodecyl benzene 
sulfonate and sodium isobutyl naphthalene sulfonate; 
25 alkali metal and amnoninm salts of sulfonated dicar- 
bosylic acid esters such as sodium dioctyl sulf osuc- 
cinate. dimodium-n-octadecyl sulfosuccinate; alkali 
metal or asmonium salts of free acid of complex 
organic mono-and diphosphate esters, sulf ©succinic 
30 acid derivatives (AEROSOL dispersants) . organic 
phosphate esters (G&F&C dispersants) and the like. 
B ta ai o ai c dispersants such as octyl-or nonylphenyl poly- 
ethosgpeth^aol as well as the PLDBOSXC and the TRITON 
dispersants may also be used. Also useful are anphoteric 
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dispemnts such as dicarboocylic cocanot derivatives 
(NTRMOL) . Farther exanle» of useful dispersants 
are those disclosed beginning on page 102 in J* Van 
Alphen's "Robber Chemicals*, Elsevier Publishing 
Co., 1956. 

TbB mono me r mixture can also be polymerized 
without first neutralizing the carboxylic groups. Tbe 
polymerization can be car ied out in an inert diluent 
having some solubilizing action on one or acre of the 
mpnoffler ic ingredients. Polymerization in aass may be 
e&ployed but is not preferred because of the difficulty 
in working up the solid polymer J - masses obtained. 
Polymerization in an aqueous "^inf containing a water- 
soluble free radical peroxide catalyst is useful. 
Polymerization in an organic liquid which is a solvent 
for the monomers bat a non-solvent for the polymer, or 
in a mixture of such solvents, in tfrp presence of a 
solvent-soluble catalyst is more preferred h**-*pse the 
product is usually obtained as a very fine friable **** 
often fluffy precipitate which, after solvent removal, 
seldom requires grinding or other treatment before use. 
The polymerizations preferably are conducted in the 
presence of a haloethane or halome thane containing at 
least four halogen atoms. Representative materials 
include for example, a flnoroe thane, floor one thane, 
chlorof luoromethane, bromofluoroe thane, or preferably 
a chlorof luoroethane or chlorof luoromethane containing 
at least four halogen atoms. 

Polymers obtained from free radical polymer- 
izations generally do not attain their properties 
until converted to a partial alkali, ft-iYrnirrm or 
salt. The neutralizing agent is preferably a monovalent 
alkali such as sodium, potassium, lithium or m—miuw 
hydroxide or the carbonates and bicarbonate* thereof, 
or mixtures of the same, and also amine bases having not 
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tins aoe pciaaxy dr secondary amino group. Such 
i» far exaaple, -triethanolamine, 
isopropanol mine , trietfaylaaine, tri- 

r^sff^^ft^'^^^^J^I^/ff* 10 ^ " free radical 
■pMjjwr I ¥ ii 1 1 on t o^socb Miners # s neutralization of the 
y ;" ■ffijci ffi • disclosed in 

/:''-^g^^ which disclo- 

: v^^jp^g i j co rp o rat ed lierein by reference. 

'S^^^ ffAl t"fyro«jl >: cross- ! inking /agents are not 
: > ^^^^^^^^^ 3 ^^ Jk ': **seful; ^ iMsM-y absorbent compositions 
V^^j:*!^^ incorporate 
a cross-linking agent since filas prepared frcn cout- 
positions containing a m tmj agent tend to have 

IS greater gel stxe ng L h and an improved ability for the co- 
; polyaers - to swell under a confining pressure . Cross- 
• fj^i*? agents »ay be used of 
_ about 0.01 to abou^^^ on the total 

weight of the «K««ers # and preferably about 0.1 to 
20 about 5%^' > ! V-r^^/i ' > T \^.:.-. . 

Useful cross— linking \ nonosner s are polyalkenyl 
polyethers having nore than one alkenyl ether grouping 
per Molecule or lontners which contain two to six 
ethylenically unsaturated groups such as allyl, aery late, 
25 or; groins, «he aost useful possess alkenyl 

groups in which an olefinic double bend is attached to 
a terminal methylene group, CBj«C< . Other cross - 
linking nonocoers include, for example diallyl esters 
or ethers, allyl or joethallyl acrylates and acrylamides, 
30 diacrylates and dij*>thacrylates, divinyl compounds and 
the like. Illustrative exanples of pclyf unctional 
cross-linking agents are polyetfayleneglycol diacrylate 
and dine thacry late, ethylene glycol dij*>thacrylate, 
tetraet * iyleM9l * coX diacrylates 1, 3-butyleneglycol di- 
35 ■•thacrylate, diethyleneglycol divinyl ether, triaethy- 
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lolpropane diallyl ether, divinyl benzene, trimetfcy- 
lolpropane triacrylate, trime thy lolpropane trimethacry- 
late, triallyl cyanurate, pentaerythritol triacrylate, 
diallyl itaconate, methylen e bis (acrylamide) , allyl 
5 pentaerithritol, allyl sucrose, 1,6-hexanediol diacxy- 
late, tetramethylene glycol di aery late and dimethacxy- 
late, ethylene glycol di aery late and dimethacrylate, 
triethylene glycol" d iaethacry late , triallyl cyanurate, 
triallyl isocyanurate, diallyl itaconates and the like. 
IC As discussed above, the interpolymers of 

this invention can be pbotopolymerized. Additionally , 
these interpolyners can be obtained by radiation poly* 
merization by subjecting said monomers to electron beam 
radiation of sufficient intensity to cause said monomers 
15 to polymerize substantially completely. The ammt and 
the intensity of radiation required will depend on the 
thickness of the film, the specific monomers employed, 
and the speed and the de gr ee of polymerization desired. 
Generally, for the applications for which the resulting 
20 polymers are especially useful films, sheets or fibers 
in the range from 0.5 to 5 ails are most desirable. 
Therefore, relatively low intensity electron beam 
sources, generally less than 200 XV, would be sufficient 
to effect polymerization. Generally for the type of 
25 mnnnraer systems employed in this invention from 1 to 15 
M rads of radiation is required. However, it should be 
pointed out that the amount and intensity of radiation 
must be optimized for each system taking all variables 
into consideration, i.e., the monomers employed, the 
30 thickness of the film, the desired speed of polymeriza- 
tion, the desired degree of polymerization aztf the 
rate of radiation. 

When employing photopolymerization or radiation 
polymerization methods, the polymers of this invention 
35 can be polymerized in a film or a fiber form. The 
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xmsolfcing fill or fiber is an elastic, flexible 
arterial that has an appreci a ble degree of strength. 
If a fine, flaky fiota is desired, the film can be 
converted to each a form by drying and then pulverizing 
5 or grinding it in standard equipment. 

As water a bsorben t Materials these polymers 
find many uses in film, fiber, fabric and similar forms. 
They axe of particular utility in the disposable non- 
woven industry where there is need for polymers which 
10 will absorb aad retain water and ionic physiological 
fluids. An important feature of these polymers is 
their <rahftnced fchir-fcw^^g property even in the presence 
of a salt. Specific applications include disposable 
diapers, medical-surgical supplies and personal care 
IS products- Such applications require a polymer which 
most im b i b e the ligoiti to be absorbed rapidly and 
be a polymer that will not dissolve. Farther, the 
floid mast be ijaofailized or congealed in some way to 
be re tained . Ihe materials may also be used as suitable 
20 additives to greatly inrrease the absorptive power of 
conventional absorbents such as cotton, wood palp and 
other cellulosic absorbents used in applications such 
as wiping cloths, surgical sponges, catamenial devices, 
and the like. In a specific application, for exanple, 
25 a disposable diaper, there is an **»»yr layer of a soft 
absorbent non-woven material that absorbs and passes 
urine to an inner layer of fluffy fibrous* absorbent 
material, wherein during the construction of frhi* non- 
woven fiber agglomerates or fibers of the polymers of 
30 this invention may be included and an additional imper- 
vious plastic layer, as polyethylene, a film of the 
copolymers of this invention may be used between the 
outer plastic layer and the inner fluffy absorbent 
layer. Use of the polymers of this invention can result 
35 in red uc ti o n in the balk size of many disposable non- 
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9>e instant rrnmlymt'i » can also be used as 
f locculants in water treatment, in metallurgical 
proc e sses, in ore beneficiation and flotation, in 
5 agricultural applications such as in soil treatment 
or seed coa t ing or in any applications where the inher- 
ent properties of the polymer are desirable, such as 
its thickening p rop erty in an aqueous medium. 

TO prepare the cored copolymers of this 
10 invention, the m onomer s, a dispersant and a photo- 
initiator, if used, are mixed in a vessel. Then either 
a film or fibers are produced from the monomer mixture 
which, upon exposure to DV light, or radiation, are 
rapidly polymerized. The various steps in the procedure 
15 are described in greater detail below. 

Monomer Mixture Preparation: The monomer 
nixture can be prepared by following one of two simple 
procedures. One method is to dissolve a previously 
prepared and dried alkali metal or ammonium salt of 
20 acrylic acid in water to which is then added a disper- 
sant. To the aqueous solution is then added an a -olefin 
or a styrene monomer which already r«* a photo- 

initiator if one is employed. Aether method is to 
prepare the acrylic acid salt in situ by adding acrylic 
25 acid to the proper amount of cold aqueous base (e.g. 
Kffl, NaOH or HH 4 OH) with cooling. To the aqueous 
solution is then added a mixture of the a-olefin or a 
styrene monomer to which, if required, a photoinitiator 
was previously added; the dispersant is added last. 
30 Film Preparation: The aqueous monomer dis- 

persion is spread to a desired «-hj,-i rT w> ffff ( e .g. by ^ 
use of Boston-Bradley adjustable blade, by spraying or 
other known means) on a suitable substrate (e.g. Mylar, 
polyethylene, paper, etc.). The liquid film is then 
35 exposed to a UV or rad i ati on source which polymerizes 
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the nnranraw mixture into a soft, pliable form. If 
desired, this f ilm can be dried in an oven at about 
50*C for 1 to 15 oin. After drying the film nay still 
retain sane flexibility or become brittle and flaky, 
5 depending on the length of drying. 

F iber Preparation: The aqueous ^rt^er dis- 
persion is thicfrened to the desired degree with a non- 
reactive thicfrenjmj agent such as a cellulose derivative 
as, for esample, hydroxypropyl cellulose, high molecular 
10 weight polyvinyl pyrrolidone and the like; natural guns 
such as guar gum, locust bean gum, gum tragacanth; 
agar, naturally occur ing hydrocolloids such as alginates 
and the like. Fibers are then spun from a spinneret in 
a regular manner and immediately exposed to a DV or 
15 radiation source. 

To further illustrate the present invention 
the fo llowing examples are presented. The copolymers 
^>d the f ilms were prepared according to the procedures 
described above. The copolymers of Examples 1 to 9, 
20 presented in Sable I, have been pbotopolymerized using 
QC 1202 Processor manufactured by ifm Polyner Co. 

(with belt speed of 0 to 1000 ft/min-304.8 m/min) having 
2 medium pressure quartz mercury vapor lamps at 200 
watts/lineal inch (watts/lineal 2.54 cm.). The distance 
25 from the lamps to the film was 15 cm. and the exposure 
time was 20 sec. at belt speed of 20 ft/kin. (6 m/min.) . 

Comonomers employed in the Examples and 
identified in Table I by capital letters A to F, are 
identified below: 
30 A - Styrene 

B - Vinyl toluene 
C - p-Chlorostyrene 
D - p-t-Butylstyrene 
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S - 1 and 2-Octeae (Mixture of isoaers- 
Eastaan p r odu c t P 1821} 

F - 



f 
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Copolymers having substantially the same 
properties are obtained when in some of the above 
coapositions potassium hydroxide is replaced with 
ummmiuiii hydroxide, TTBSACOTZ 651 is replaced with 2,2- 
5 dje tly o arya cetop heiwme or photoinitiator £-7552, a 
hensoin ether, sold by StaaCfer Chemical Co., and 
RCTOSffi. A102 is replaced vith an oligomeric surfactant 
PQLTSET KX-3 (froo Oniroyal) or TRITOH H-lll Caono- 
pherasy polyethoxy ethanol) . 
10 A lumber of tests are available to determine 

the absorbency of a material. Following are descrip- 
tions of test procedures which were employed in evalua- 
ting absorbency of the interpolymers of this invention. 
Static Test (ST) - A weighed film sample is insersed in 
15 a test liqnid for 10 minutes. It is then removed from 
the liquid, the excess liquid drained for a few seconds 
and then shaken lightly several times. The swelled 
sample is weighed again to determine the weight of liquid 
absorbed by the polymer. 
20 Demand Absorbency Test (DAT) - A test diaper is con- 
structed from a 4 inch diameter pad (10.16 cm.) using 
materials from a commercial diaper. A film prepared 
from a polymer to be tested far absorbency is placed 
in the center of the test diaper between two layers of 
25 fluff (wood palp) . A diaper without the polymer film 
is used as a blank. The demand absorbency apparatus is 
a burette filled with the test fluid and firmly 
stoppered at the top, with an air bleed on the side, and 
a delivery orifice on the bottom connected by a flexible 
30 tube to the sample holder. The sample holder has an 
opening in the center which is connected to the flexible 
tube that leads to the delivery orifice of the burette. 
The sample bolder is level with the air bleed opening 
in the burette. With this closed-system arrangement 
35 the fluid in the flexible tube that comes up to the 
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opening in the sample bolder is at zero pressure. Thus 
when the test diaper is placed on the sample holder over 
-he opening it will absorb the fluid on its own through 
wicking action. The sample's own absorbent powder will 
determine the rate and amount of fluid that will be 
withdrawn from the burette. The amount of fluid with- 
drawn at any given tine can be easily read from the 
burette calibration. An additional feature is that 
absorbency can be measured against a range of pressures 
that can be obtained by placing various weights on top 
of the test diaper. Such pressures are intended to 
simulate the pressures applied on a diaper in actual use. 

This test is described in greater detail by 
Iichstein, "Demand Wettability, a Sew Method for 
Measuring absorbency Characteristics of Fabrics-, 
Symposium Papers-IKDA Technical Symposia*. 1974, 'pp. 
129-142. 

Compression Test (CT) - This test is a follow-up test to 
the Demand-Absorbency Test (DAT) . After the sample has 
absorbed the liquid against a lower pressure in a DAT, 
it is removed from the DAT apparatus and placed atop a 
porous filter funnel. The sample is then subjected to 
1.5 psi (0.105 kg/cm 2 ) of pressure for 1 minute and the 
amount of liquid that is squeezed from the sample is 
25 measured. Said pressure corresponds to the maximum 
pressure that is exerted on portions of a diaper when 
a toddler is picked up or heM. This is 10 to 15 times 
the pressure that the diaper normally would experience. 
The sample is then weighed to determine the amount of 
30 fluid in grams retained per one gram of polymer. 

In Table II below is presented data showing 
absorbency properties of the copolymers of this invention. 
The polymer number in the Table corresponds to the 
example describing the preparation of that specific 
35 polymer. 
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1- An Interpol jner of 

„ ,„ a) 70 *° 93 w^W: percent of acrylic 

acad. 70 to 100 percent of the cartel - 
5 been • _ carboxylic groups having 

been neutralized «ith an alkali .etal hydroxide oT^ 
«™onia base prior to polymer xxatian, and 

' b) 7 to 30 -eight percent of a co- 

roner selected fro* the group consisting of an alle- 
le Z<L € to 18 — ■ — - * -~tJr 

3- An anterpoljner of Claim 2 obtained f™. 
Photopolyaerization of said nonoaers in * 
15 from 0.01 to 5 ~i ah + rZ7 ™ a&rS *■» Presence of 
5 " ei9nt P^cent of a photoinitiator 

,o nr^r — • *> - — — 

5. An interpolyaer of ciaia 1 obtain** * . 



««««r „ sel^Ud fc. ^ , roap 

S ' 1 * Ct * d *«* « «ryj.t.. . «thacryU« or .„ 
ethylMieUly uos.tur.Ud «ltril e . 
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